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PALLET ROBOT WITH SCISSOR LIFT gaseous medium is provided , and the gaseous medium 
provided is transmitted via the hollow scissor members from 

CROSS REFERENCE TO RELATED the carriage , in which the generating device is located , up to 
APPLICATIONS the grab or to the corresponding grab elements thereof . This 

5 advantageously obviates the need for additional transmis 
This application is the US - national stage of PCT appli sion means , such as for example compressed - air hoses . The 

cation PCT / EP2018 / 064625 filed 4 Jun . 2018 and claiming scissor lift mechanism consequently performs two functions , 
the priority of German patent application 102017112240.0 to be specific on the one hand the actual upward and 
itself filed 2 Jun . 2017 . downward movement of the objects to be handled and the 

10 transmission of the gaseous medium that actuates the grab 
FIELD OF THE INVENTION elements of the grab . It goes without saying here that a 

sealing connection between the device for generating the 
The invention relates to a manipulator having a carriage gaseous medium and the grab or the grab elements is 

movable along a beam , a scissor lift mechanism having one realized in order to prevent escape of the medium . In 
end on the carriage , and a grab on the other end of the scissor 15 particular , the fastening points and points of articulation of 
lift mechanism . the scissor members concerned on the carriage and on the 

grab and also the points of articulation of the scissor 
BACKGROUND OF THE INVENTION members by means of which they are connected to one 

another are designed such that the function in particular 
As manipulators , pallet robots are known that are used for 20 pivoting at a predeterminable angle ) and at the same time the 

moving objects . Objects are for example flat structures such sealed transmission of the medium are ensured . At the same 
as cardboards , wooden boards and the like . Other objects time , the hollow scissor members form a storage reservoir 
such as for example Euro pallets , boxes and the like can for the gaseous medium . 
however also be transferred by a pallet robot of this type . In a refinement of the invention , the gaseous medium is 

To move an object , the pallet robot has a grab that is 25 compressed air and a device for generating compressed air 
vertically movable on an also movable beam . It is known , is on the carriage . The device for generating compressed air 
for movement of the grab , for a T - shaped beam to be for is consequently moved along with the carriage when it 
example mounted on a ceiling of a machine hall or else on moves . The generated compressed air is transmitted to the 
a mounting stand , on which beam there is in turn a trolley . grab via the hollow scissor members . At the same time , the 
For this purpose , open designs are known , such that the 30 hollow scissor members form a storage reservoir for the 
known trolleys very quickly accumulate dirt , permit only compressed air . This transmitted compressed air can actuate 
straight - line travel , and are of cumbersome and voluminous the grab itself ( for example to be rotated about the vertical 
construction . axis of the manipulator ) and / or the grab elements of the grab 

can be moved for picking up and setting down the object . In 
OBJECT OF THE INVENTION 35 these two cases , there is no need for a known drive of the 

grab and / or the grab elements in the form of an electric 
The object of the invention is to improve a known motor . It is of course possible that , for example , the grab is 

manipulator with regard to its operation . operated as before with an electric motor , whereas the grab 
elements are operated by the compressed air ( or vice versa ) . 

SUMMARY OF THE INVENTION In a refinement of the invention , it is provided that the 
gaseous medium is a vacuum and a device for generating a 

According to the invention , a manipulator is provided vacuum is on the carriage . Also in this case , the scissor 
having a carriage movable relative to a beam , a scissor lift members are of a hollow design and serve for transmitting 
mechanism that has multiple scissor members and a first end or storing the vacuum . As also already in the case of the 
on the carriage and a second end on a support plate movable 45 embodiment by compressed air , the drive by a vacuum may 
relative to the carriage by the scissor lift mechanism , a grab replace electrical drives for the grab and / or the grab ele 
on the support plate , the scissor members being of a con- ments . 
tinuously hollow design and sealingly connected to one Irrespective of whether the gaseous medium is com 
another in order to actuate the grab by a gaseous medium . pressed air or a vacuum , there are corresponding control 

The manipulator moves along the beam to at its intended 50 means ( actuators such as valves or the like ) that are activated 
location , and the beam is for example fastened on the ceiling by a corresponding controller , in order in particular to 
of a factory hall using suitable means . It is alternatively actuate the grab and / or the grab elements thereof . The 
conceivable for the beam to be preferably mounted on stands scissor lift mechanism itself is preferably not actuated by a 
on the floor of a factory hall . A linear back - and - forth gaseous medium , but instead electrically operated drive 
movement can be performed by the carriage , while a hori- 55 means ( such as for example an electric motor that drives a 
zontal upward and downward movement is performed by a toothed belt ) are correspondingly provided for this purpose . 
scissor lift mechanism known per se . The gripping of objects It may however nonetheless be contemplated to use a drive 
is performed by the grab that is designed and suitable for motor operated with compressed air instead of an electric 
picking up objects that are in a first position , moving them motor that drives a toothed belt . 
vertically and horizontally and setting them down in another 60 In a refinement of the invention , at least one vacuum 
position different from the first position . operable suction cup is on the support plate of the grab . By 

For actuating the grab , according to the invention the such known and controllable suction cups , preferably sheet 
scissor members of the scissor lift mechanism are of a like objects ( such as for example stacks of paper , cardboard 
continuously hollow design and are sealingly connected to or the like ) can be attached by suction and handled one at a 
one another , in order to actuate the grab by a gaseous 65 time . 
medium . The grab or its grab elements are no longer In a refinement of the invention , at least one electric cable 
actuated by electrical drives , but a device for generating the is laid inside some of the scissor members of the scissor lift 

40 
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mechanism . The scissor lift mechanism consists in a way that receives control signals for the purposes of operating the 
known per se of two sets , and one set in each case is made individual components of the manipulator 1. The control 
up of multiple scissor members that are connected to one signals are transmitted in wired and / or wireless fashion to 
another in an articulated and sealing manner throughout . For the controller 6. It is likewise conceivable for signals to be 
the transmission for example of energy from the carriage to 5 transmitted ( or also received ) from the controller 6 to an 
a drive motor of the grab or for the transmission of signals external control and / or monitoring device that is indepen 
for example from the carriage to actuators and / or sensors of dent of the manipulator 1 and that can also transmit the 
the grab , an electric cable is laid from the carriage through control signals to the controller 6 . 
the hollow scissor members . In this way , the electric cable The longitudinal beam 3 is stationary . It is installed for 
is protected from external influences , in particular from 10 example under the ceiling of a building , in particular of a 
mechanical damage , and the overall appearance of the factory hall . It is alternatively conceivable for this longitu 
manipulator is improved . Transmitting or storing the gas dinal beam to be mounted on stands at at least two points , 
eous medium inside the scissor members is not impaired by in particular exactly two points . Particularly advantageous is 
this . the arrangement of exactly two stands at the two ends of the 

In a refinement of the invention , the connection of the 15 longitudinal beam 3 , because , in this way , the carriage 2 can 
scissor members by means of which the scissor lift mecha- travel along the entire intermediate region between these 
nism is connected to the support plate of the grab is designed two points . The carriage 2 thus moves horizontally . 
as a releasable fastening point . The releasable fastening Below the carriage 2 , for upward and downward ( vertical ) 
point consequently forms an interface via that the associated movement of the grabs arranged below this carriage , there is 
ends of the scissor members are connected to the support 20 a scissor lift mechanism 7. The grab can be moved to 
plate of the grab . Such an interface allows a rapid change of different heights by this powered scissor lift mechanism 7 . 
the grab to take place if it is to be exchanged , for example By the vertical movement of the grab and the horizontal 
because of a defect or change of its dimensions . Further movement of the carriage 2 , objects can be picked up , 
more , such an interface can be standardized with regard to moved to a different position , and set down again by the 
the electrical and / or pneumatic connection between the 25 grab . 
scissor lift mechanism and the grab . The scissor mechanism 7 is , in a manner known per se , 

composed of multiple scissor members 8. The ends of two 
BRIEF DESCRIPTION OF THE DRAWING scissor members 8 are secured by rsp pivots 9 to the bottom 

side of the carriage 2. Rsp pivots 10 mount the ends of two 
A manipulator ( also referred to as a pallet robot ) accord- 30 further scissor members 9 on a support plate 11 of the grab . 

ing to the invention will be described below with reference The fastening points 9 , 10 make it possible for the angle at 
to an embodiment . The manipulator shown not only repre- which the respective scissor members 8 lie relative to the 
sents an embodiment according to the invention but also bottom side of the carriage 2 or the top side of the support 
further essential features of the manipulator that , individu- plate 11 , respectively , to be varied in order to thus be able to 
ally or in combination with one another , contribute to 35 vary the height H between the grab and the carriage 2 in 
effective operation of this device . In the drawing : targeted fashion . 
FIG . 1 is a detailed overview illustration of a manipulator ; Arranged below the support plate 11 of the grab is at least 
FIG . 2 is a detail view of an alternative grab for the one bearing point 12 that receives at least one guide rod 13 . 

manipulator ; Agrab element 14 is arranged at the end of the guide rod 13 . 
FIG . 3 shows an adjusting element for the inventive 40 In one specific embodiment , a total of four bearing points 12 

manipulator ; are provided , and in each case two bearing points 12 are 
FIG . 4 shows the a coupling element of the manipulator ; assigned to one guide rod 13. This means that two guide rods 
FIG . 5 shows the beam of the manipulator ; 13 are provided , and each of the two guide rods 13 are 
FIG . 6 shows the power supply for the manipulator ; movable and guided in two bearing points 12. Thus , a grab 
FIG . 7 shows the grab of the manipulator ; and 45 element 14 is mounted at one end of each of the guide rods 
FIG . 8 shows how the grab of the manipulator is centered . 13. The two oppositely situated grab elements 14 can , by a 

controllable drive motor 15 that acts on the guide rods 13 , 
SPECIFIC DESCRIPTION OF THE INVENTION be varied in terms of their spacing A to one another in order 

to grip an object ( by virtue of the spacing A being reduced ) 
This manipulator 1 comprises multiple components with 50 and release this object again after it has been set down ( by 

their individual elements that will be described in detail virtue of the spacing A being increased again at least 
below . slightly ) . 
One component is a beam with a carriage that is present The height H of the scissor lift mechanism 7 is varied by 

in the upper part of the manipulator 1 . an adjusting element 16. The adjusting element 16 secured 
A further component is a grab for handling objects such 55 by a mounting block 17 to the grab . At the end opposite the 

as , for example , flat structures such as cardboards , wooden mounting block 17 , the adjusting element 16 is connected to 
boards , Euro pallets and the like . This grab can be seen in the a drive 18. The adjusting element 16 is for example a toothed 
lower part of FIG . 1 . belt that extends between the drive 18 and the mounting 
A further component is a scissor lift mechanism that block 17. By actuation of the adjusting element 16 by the 

connects the upper part of the manipulator 1 to the grab . 60 drive 18 , the height H of the scissor lift mechanism 7 is 
These individual components of the manipulator 1 will be varied , whereby the inclination angle of the individual 

described in detail below . scissor members 8 with respect to one another changes in a 
As can be seen in FIG . 1 , the manipulator 1 has a carriage manner known per se . 

2 , relative to a stationary longitudinal beam 3. At least one An alternative embodiment with regard to the grab is 
drive wheel 4 of the carriage 2 is driven by a drive motor 5 , 65 shown in FIG . 2. FIG . 1 showed how the grab has grab 
and the at least one drive wheel 4 and the drive motor 5 are elements 14 that can be moved in terms of their spacing A 
in the carriage 2. Schematically illustrated is a controller 6 by the drive motor 15 in order to be able , through variation 

a 



a 

US 11,370,106 B2 
5 6 

of the spacing A , to grip objects and set these down again In order to be able to control the height H between the 
after they have been moved to a different position by support plate 11 and the carriage 2 in targeted fashion and 
movement of the scissor lift mechanism 7 and / or movement pick up an object from a first position , move this object and 
of the carriage 2. Alternatively or in addition to these grab set this object down again at a second desired position , it is 
elements 14 , the grab may in particular comprise suction 5 necessary to detect the value of the height H , that is to say 
cups 19 arranged on the support plate 11. This suction cups the spacing between the carriage 2 and the support plate 11 . 
19 together with a device 20 for generating a vacuum . The This detection is performed by a guide rod 22 that coacts 
device 20 forms a subatmospheric pressure that is transmit with a sensor 23. The sensor 23 is coupled to one of the 
ted in a suitable manner ( for example through hoses and / or scissor members 8 such that , during the extension or con 
through the interior of the scissor members 8 ) to the suction 10 traction of the scissor lift mechanism 7 , the spacing of the sensor 23 from the guide rod 22 changes , and this change is cups 19. The controller then for example operates these detected by the sensor 23 and is a measure for the height H. suction cups 19 in a controlled manner in order , by the The output value of the sensor 23 is transmitted in wireless vacuum , to pick up an object by suction . The object can or wired fashion to the controller 6 ( and possibly to a further thereafter be moved to a different position by the scissor lift 15 control and / or monitoring device outside the manipulator 1 ) . mechanism 7 and / or movement of the carriage 2 , and can be The sensor 23 is coupled by suitable coupling means ( not released , and thus set down , again by ending the vacuum at illustrated ) at a coupling point K to the scissor member 8 
the suction cups 19. If the vacuum is transmitted through the assigned thereto . In this case , the guide rod 22 serves merely 
interior of the scissor members 8 , these are sealingly con- for the guided movement of the sensor 23 . 
nected to one another . This means that not only the con- 20 It is illustrated in FIG . 4 that the guide rod 22 is not 
necting points of the scissor members 8 to one another but coupled to a sensor 23 but has a coupling element 24. The 
also the fastening points 9 , 10 are of correspondingly sealed coupling element 24 can be moved linearly relative to the 
design in order to transmit the vacuum . The same also guide rod 22 when the scissor lift mechanism 7 is extended 
applies to the connection of the upper ends of the scissor and contracted , and the height H is thus varied , by the drive 
members 8 that are arranged on the carriage 2 , to the device 25 18. A coupling is thus realized at the coupling point K 
20 for generating a vacuum . between the guide rod 22 and the scissor lift mechanism 7 , 

Instead of movement of the grab elements 14 of the grab and the coupling ensures targeted positive guidance of the 
by an electrically operated drive motor 15 , it is conceivable scissor lift mechanism 7. The scissor lift mechanism 7 is thus 
for the drive or movement of the grab elements 14 to be prevented from being able to oscillate during its movement . 
realized by compressed air . For this purpose , a device 21 for 30 In such a situation , no sensor 23 that could be used for 
generating compressed air is provided in the carriage 2. In detecting the height H is provided . If such a sensor 23 ( as 
this case , too , the compressed air generated by the device 21 illustrated in FIG . 4 ) is not provided , the height H can be 
can be transmitted via compressed - air hoses to the grab detected for example by movement of the drive 18. If the 
elements 14. It is likewise conceivable for the compressed drive 18 is an electric motor , it is for example possible for 
air to be transmitted from the device 21 to the grab elements 35 a change in the height H , or the height H ( in absolute terms ) , 
14 via the interior of the scissor members 8. In this case , too , to be inferred from the number of rotations of this electric 
the connecting points of the scissor members 8 to one motor . Alternatively or in addition to this , it is conceivable 
another and the fastening points 9 , 10 are of sealed design for the height H , that is to say the change or present value 
in order to prevent compressed air ( or a vacuum ) from being thereof ( such as for example the endpoints or points in 
able to escape at these locations where movable parts are 40 between ) , to be determined by further detection means ( for 
connected to one another . The two devices 20 , 21 may be example a laser - based spacing measurement between the 
provided in each case exclusively , such that the grab is carriage 2 and the support plate 11 ) . It is self - evidently also 
operated either only with a vacuum or only with compressed conceivable for the arrangement shown in FIG . 4 to be 
air . It is also conceivable for the grab elements 14 to be assigned a sensor 23. This sensor 23 could then for example 
operated in a manner controlled by the drive motor 15 , and 45 be connected to the coupling element 24 , because the latter 
for the suction cups 19 to additionally be provided , such that , moves relative to the guide rod 22. It is also conceivable for 
in this case , the device 20 for generating a vacuum is also the coupling element 24 and the sensor 23 to be realized in 
provided in addition to the drive motor 15. In this case , the a single element . 
device 21 for generating compressed air can be omitted . It With regard to the illustration in FIG . 4 , it must also be 
is furthermore conceivable for the grab elements 14 to be 50 stated that this involves a particularly advantageous embodi 
operated by compressed air , such that , in this case , the ment in which exactly two guide rods 22 are provided , and 
device 21 for generating compressed air is also provided in the drive 18 for the scissor lift mechanism 7 is arranged 
addition to the suction cups 19 and the device 20 for centrally between the two guide rods 22 arranged adjacent 
generating a vacuum . Since the scissor lift mechanism 7 thereto . In the view in FIG . 4 , it can be seen that two scissor 
comprises two sets of scissor members 8 , it is conceivable 55 members 8 cross one another at the coupling point K , and 
for one set or both sets to be designed and used for the this coupling point K is approximately in the center , pref 
transmission ( and storage ) of compressed air or for one set erably exactly in the center , between the two illustrated 
or both sets to be designed and used for the transmission scissor members 8. Situated behind this two scissor mem 
( and storage ) of a vacuum or for one set to be designed and bers 8 that form a first set of the scissor lift mechanism 7 , in 
used for the transmission ( and storage ) of compressed air 60 the view of FIG . 4 , there is a first guide rod 22 ( illustrated ) 
and for the other set to be designed and used for the that is equipped with the coupling element 24 relative to the 
transmission ( and storage ) of a vacuum . guide rod 22 when the scissor lift mechanism 7 is extended 
FIG . 3 shows how the adjusting element 16 is a belt and retracted . The drive 18 for the scissor lift mechanism 7 

element , in particular a toothed belt . This adjusting element is behind this illustrated first guide rod 22. Situated behind 
16 is arranged between the drive 18 that is fixed to the 65 that in turn is a second guide rod 22 ( not illustrated ) that also 
carriage 2 , and the mounting block 17 on the support plate has a dedicated coupling element 24. This latter coupling 
11 of the grab . element 24 ( not visible in FIG . 4 ) is in turn coupled to 
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further scissor members 8 ( likewise not illustrated ) at a alternative to the four supporting wheels 33 as described 
further coupling point K , and this further scissor members 8 above , use may also be made of three supporting wheels 
form the second set of the scissor lift mechanism 7. The ( tripod principle ) . 
above - described arrangement yields a symmetrical con- FIG . 6 illustrates how a power supply is integrated within 
struction of the positive guide of the scissor lift mechanism 5 the carriage 2 and in the interior region of the H - shaped 
7 when the latter is extended and retracted . The drive 18 is longitudinal beam 3 between the flanges 25 , 26 , 27. The 
for example an electric motor ( not illustrated ) that acts on a power supply has a power rail 35 that extends longitudinally 
toothed belt that is anchored on the grab and , through along the beam 3 on the center web 25 thereof . On the 
changes in length , varies the height H or the position of the carriage 2 , there is a power distributor 36 that is connected 
grab relative to the carriage 2 and likewise the position of the 10 via current collectors 37 to the power rail 35. While three current collectors 37 are illustrated in FIG . 6 , it is also grab relative to the work area . possible for more or fewer than three current collectors 37 Further detail views of the longitudinal beam 3 in inter to be installed . It is furthermore conceivable to utilize the action with the carriage 2 are illustrated in FIGS . 5 and 6 . power supply not only for the feed of energy for example to It can be seen in FIG . 5 that the longitudinal beam 3 is 15 the drives 15 or 18 but also for the transmission of control 
designed as an H - shaped beam . This beam has a center web and / or sensor signals via this power supply . 
25 and upper flanges 26 and lower flanges 27 that project Alternatively or in addition to the power supply illustrated 
from the two ends of the center web 25. By the upper flanges in FIG . 6 , the carriage 2 may also comprise a cover 38 that 
26 , the longitudinal beam 3 is fastened by suitable fasteners at least partially or else completely covers the free region of 
( not illustrated ) for example to the ceiling of a factory hall . 20 the longitudinal beam 3 , formed by the ends of the flanges 
The intermediate region between the flanges 25 , 26 , 27 is 26 , 27. Such a cover 38 has the advantage that the interior 
thus available for the arrangement , or integration within this region of the longitudinal beam 3 and thus the interior region 
region , of in particular the drive for the carriage 2 , the of the carriage 2 are protected against access during opera 
controller 6 , possibly the devices 20 , 21 and means for tion of the manipulator 1. Furthermore , disruptive dirt 
guiding the carriage 2 along the longitudinal beam 3 during 25 accumulations within this interior region are prevented by 
movement thereof . It is ideally the case that no single the closed cover 38. It is preferable if a part of the cover 38 , 
element projects beyond the ends of the two flanges 26 , 27 . or else possibly the entire cover 38 that extends over the 
The integration has the advantage that a compact construc- entire height or a smaller part of the entire height of the 
tion of the carriage 2 is realized . carriage 2 and / or over the entire width or a smaller part of 

The at least one drive wheel 4 that has already been 30 the entire width of the carriage 2 , is pivotable in order to 
schematically illustrated in FIG . 1 is connected by a shaft 28 allow access to the interior of the carriage 2 for the purposes 
to an electric motor 29 that moves the carriage 2 along the of installation , maintenance , cleaning and the like . For this 
longitudinal beam 3. In the embodiment of FIG . the drive purpose , a lateral part of the carriage 2 is connected to a 
wheel 4 is supported on the center web 25 , preferably hinge 39. This means that an installation flap ( that could also 
exactly in the center between the two flanges 26 , 27. This 35 be referred to as maintenance flap , that is to say the cover 38 ) 
drive wheel may also be supported on the center web 25 , or is arranged movably on the carriage 2 by the at least one 
on one of the two flanges 26 , 27 , at some other location . If hinge 39 
the drive wheel 4 is supported at the position shown in FIG . FIG . 7 shows the grab that has already been schematically 
5 , it is likewise preferably the case that a guide wheel 30 is illustrated in FIG . 1 , with further details . This embodiment 
arranged in the center of the center web 25 ( again preferably 40 maintains the same basic principle whereby guide rods 13 
exactly opposite the position of the drive wheel 4 ) . The are provided that are mounted on the support plate 11 and on 
guide wheel 30 is supported on a base 31 of the carriage 2 . which grab elements , in particular plate - like grab elements , 
This support may be either rigid or , as illustrated in FIG . 5 , are arranged . By a drive , in particular by the drive motor 15 
realized by a spring 32. The support via a spring 32 has the ( operated electrically or with compressed air or the like ) , the 
advantage not only that tolerances of the longitudinal beam 45 spacing A between the grab elements 14 is varied in con 
3 can be compensated during movement of the carriage 2 but trolled fashion in order to pick up the object to be handled , 
also that movement along a curve is then also possible if the move it and set it down again . As can be seen in FIG . 7 , the 
longitudinal beam 3 has a curvature in its longitudinal guide rods 13 are mounted in bearing points 12 on the 
extent . support plate 11 and are movable relative to this support 

Depending on the design of the at least one drive wheel 50 plate . According to the invention , the grab elements 14 are 
4 ( possibly with the aid of the at least one guide wheel 30 ) , not fixed and anchored on the guide rods 13 , in particular at 
it is sufficient for the carriage 2 to be supported , on its the ends thereof , with the arrangement and fastening rather 
movement travel , on the longitudinal beam 3. For the being realized by a coupling element 40. The coupling 
optimum guidance and also the best possible pick - up of element 40 may for example be a screw clamp fastening of 
objects and movement of objects that have been picked up 55 the end of the guide rod 13 to the associated part of the grab 
and are to be moved by the grab , the carriage 2 has at least element 14. An easy exchange of the elements involved is 
one supporting wheel 33 that , for example via a shaft 34 , is thus possible . It is thus possible for different grab elements 
arranged and supported on a base of the carriage 2 ( for 14 to be used while maintaining the guide rods 13. Using the 
example of the side part thereof ) . For picking up loads , the same or different grab elements 14 , it is also possible for the 
at least one supporting wheel 33 is supported on the lower 60 guide rods 13 to be exchanged , such that , for example , use 
flange 27. It is of particular significance that the carriage 2 may be made of short , medium - length and long guide rods 
has in each case one supporting wheel 33 in each case that are selected in a manner dependent on the dimensions 
approximately in the end region of this carriage , that is to say of the object to be handled . Not shown , but present , are 
has a total of four supporting wheels 33. Two of the sensors that are in particular on the support plate 11. These 
supporting wheels 33 are thus supported on the lower flange 65 sensors can determine the position of at least one guide rod 
27 on one side of the center web 25 , and the two further 13 , preferably of all guide rods 13 , relative to the support 
supporting wheels 33 are supported on the other side . As an plate 11 and transmit the position to the controller 6 . 
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FIG . 7 also shows how the scissor lift mechanism 7 can 41 is assigned one guide rail 42 fastened on the support plate 
be on the grab in order to center the grab relative to the 11 , and is operatively connected to this guide rail . In this 
scissor lift mechanism 7. For this purpose , the ends of the way , as has also already been described with regard to FIG . 
scissor members 8 are arranged with their fastening points 7 , a linear guided back - and - forth movement of the grab 
10 ( hinge points ) on a guide carriage 41. The fastening 5 relative to the scissor lift mechanism 7 is possible . To permit 
points 10 can thus vary the angle of the scissor members 8 this movement and simultaneously center the grab , diverting 
arranged there relative to the surface of the support plate 11 . rollers 45 , 46 and 47 are installed , in the arrangement shown , 
This occurs when the scissor lift mechanism 7 is extended on the support plate 11. One end of a cable pull 48 is 
and retracted . The respective guide carriage 41 can slide on fastened to one end of the guide carriage 41 of one set of the 
a guide rail 42 and is thus operatively connected , variably in 10 scissor lift mechanism 7 , and the other end is fastened to the 
terms of position , to the guide carriage 41. By this connec- opposite guide carriage 41 of the same set of the scissor lift 
tion of the scissor lift mechanism 7 to the support plate 11 , mechanism 7. Owing to this mutually offset arrangement of 
the relative position between this two elements can be the diverting rollers 45 , 46 and 47 and the corresponding 
varied . During operation of the manipulator 1 , it is important offset and the resulting guidance of the cable pull 48 , a 
for the support plate 11 and thus the grab as a whole to 15 guided linear back - and - forth movement of the grab is pri 
always be aligned in a centered manner ( in the sense of a marily permitted , but this also ensures that , when a deflec 
defined position ) relative to the carriage 2 and / or relative to tion out of the centered central position has occurred ( for 
the scissor lift mechanism 7. This centering is not always example owing to the action of an external impact ) , the grab 
realized , for example as a result of impacts during picking returns into its central position again relative to the vertical 
up the object . In order to realize centering , in particular 20 axis of the manipulator 1. Alternatively or in addition to this , 
self - centering , the scissor lift mechanism 7 can be aligned the arrangement of the diverting rollers 45 , 46 and 47 and of 
relative to the grab by the operative connection of the guide the cable pull 48 as shown in FIG . 8 may also be on the other 
carriage 41 to the guide rail 42. To realize self - centering , side of the scissor lift mechanism 7 , that is to say at the 
compensating means 44 are arranged on a base 43 of the opposite set of the scissor lift mechanism 7. Instead of this 
support plate 11 , and , with the compensating means 44 , it is 25 arrangement shown in FIG . 8 , use may also be made of an 
achieved that , if the scissor lift mechanism 7 is no longer arrangement composed of only two diverting rollers , and 
aligned centrally relative to the grab , a return into the one diverting roller is on the support plate 11 approximately 
centrally aligned position is ensured . This compensating in the region between two guide carriages of a set of the 
means 44 may for example be springs . It is also conceivable scissor lift mechanism 11 and effects an offset of the cable 
for the compensating means 44 not to be on the base 43 of 30 pull . In the end region of a guide carriage , on the support 
the support plate 11 , but for the compensating means 44 ( for plate 11 , there is provided a further diverting roller that 
example in the form of a cable pull ) to be arranged and realizes a diversion of the cable pull through approximately 
fastened on the two opposite guide carriages 41 and to be or exactly 180 ° . The latter arrangement is preferably realized 
diverted over at least two , preferably three , diverting rollers in the case of one set of the scissor lift mechanism 7 , and the 
that are arranged and fastened on the support plate 11. This 35 arrangement shown in FIG . 8 is then provided in the case of 
arrangement and fastening and the diversion of the compen- the other set of the scissor lift mechanism 7 . 
sating means 44 in particular in the form of a cable pull have The invention will be described briefly once again in other 
the effect that , for example owing to impacts , the grab can words below : 
be moved out of the central alignment relative to the scissor For the actuation of the grab for the handling of objects , 
lift mechanism 7 , and self - centering subsequently occurs 40 this grab is on a scissor lift mechanism on a carriage ( trolley ) 
again , after the external action is withdrawn , owing to the on a beam . A vertical mobility of the grab is possible via the 
diversion of the compensating means 44 . scissor lift mechanisms . 
FIGS . 1 and 7 show how the support plate 11 is designed The use of compressed air has been found to be well 

as a single - piece flat structure . It is alternatively conceivable suited for the vertical mobility or the actuation of the grab 
for the support plate 11 to be of sandwich - type construction . 45 elements of the grab . For this purpose , it is necessary to 
This means that two flat structures ( of similar design and / or transmit the compressed air from a compressed - air source to 
dimension or mutually different design and / or dimension ) the drive elements via compressed - air lines . However , con 
are provided that are rotatable relative to one another about trolling the compressed air is extremely difficult and the 
a central pivot point . It is thus possible for the first support corresponding construction of the compressed - air system is 
plate , pointing in the direction of the scissor lift mechanism 50 very complex , if the actuation of the actuators by com 
7 , to be arranged and fastened on the scissor lift mechanism pressed air is intended to be carried out with great precision . 
7 , whereas the guide rods with the grab elements and the This is often required , however , if sensitive objects such as 
associated mounting thereof are situated on the second for example cardboard , wooden boards or the like are to be 
support plate that is aligned flatly and parallel to this first handled . 
support plate . In this way , the grab elements can be rotated 55 According to the invention , it is provided that the respec 
about the vertical axis of the manipulator 1. This rotation tive members of the scissor lift mechanism are mechanically 
may be performed in a controlled manner in stepped ( for and structurally connected to one another in a known way by 
example by 90 ° ) or continuously variable fashion . An adap- pivot points , in order to ensure the known and required 
tation of the position of the grab elements 14 relative to the function of the scissor lift mechanism . At the same time , 
object that is to be picked up is thus possible . The detection 60 however , the interior region of the individual elements of the 
of the position of the object that is to be picked up may be scissor members is designed for the transmission of com 
performed for example by suitable image capture means . pressed air . In particular , the individual scissor members are 
FIG . 8 shows a particularly preferred embodiment of the also designed for the transmission of compressed air at the 

centering of the grab relative to the central vertical axis of points where they are connected to one another in a rela 
the scissor lift mechanism 7 or of the carriage 2. The 65 tively movable manner . As a result , a very simple structure 
respective scissor members 8 are again arranged on in each is obtained , since the individual scissor members can be 
case one guide carriage 41. In each case one guide carriage used for the transmission of compressed air and there is no 
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need for the use of additional compressed - air hoses . If a grab on the support plate ; 
appropriate , electrical lines may also be laid in the interior a scissor lift mechanism that has multiple scissor mem 
region of the scissor members . bers and a first end on the carriage and a second end on 

the support plate , the scissor members being of a 
continuously hollow design and sealingly connected to 

List of reference numbers one another in order to actuate the grab by a gaseous 
medium ; and Manipulator a compressor on the carriage for compressing air as the Carriage gaseous medium and feeding the compressed air Longitudinal beam 

Drive wheel through the hollow scissor members to the grab . 
5 . Drive motor 2. A manipulator comprising : 
6 . Controller a carriage movable along a beam , 
7 . Scissor lift mechanism a support plate movable relative to the carriage ; 8 . Scissor member 

Fastening point a grab on the support plate ; and 
10 . Fastening point a scissor lift mechanism that has multiple scissor mem 
11 . Support plate bers and a first end on the carriage and a second end on 
12 . Bearing point the support plate , the scissor members being of a 13 . Guide rod 
14 . Grab element continuously hollow design and sealingly connected to 
15 . Drive motor one another in order to actuate the grab by a gaseous 
16 . Adjusting element medium ; and 
17 . Attachment point means on the carriage for creating in the gaseous medium 18 . Drive 
19 . Suction cup a subatmospheric pressure . 
20 . Device for generating a vacuum 3. The manipulator according to claim 2 , further com 
21 . Device for generating compressed air prising : 
22 . Guide rod at least one vacuum - operable suction cup on the support 23 . Sensor 
24 . Coupling element plate . 
25 . Center web 4. A manipulator comprising : 
26 . Upper flange a carriage movable along a beam , 
27 . Lower flange a support plate movable relative to the carriage ; Shaft 
29 . Electric motor a grab on the support plate ; and 
30 . Guide wheel a scissor lift mechanism that has multiple scissor mem 
31 . Base bers and a first end on the carriage and a second end on 
32 . Spring the support plate , the scissor members being of a 33 . Supporting wheel 
34 . Shaft continuously hollow design and sealingly connected to 
35 . Power rail one another in order to actuate the grab by a gaseous 
36 . Power distributor medium ; and 
37 . Current collector at least one electric cable inside some of the scissor 38 . Cover members of the scissor lift mechanism . 39 . Hinge 
40 . Coupling element 5. A manipulator comprising : 
41 . Guide carriage a carriage movable along a beam , 
42 . Guide rail a support plate movable relative to the carriage ; 43 . Base 
44 . Compensating means a grab on the support plate ; 
45 . Diverting roller a scissor lift mechanism that has multiple scissor mem 
46 . Diverting roller bers and a first end on the carriage and a second end on 
47 . Diverting roller the support plate , the scissor members being of a 48 . Cable pull continuously hollow design and sealingly connected to 

one another in order to actuate the grab by a gaseous 
The invention claimed is : medium ; and 
1. A manipulator comprising : a releasable connection between one of the scissor mem 

bers and the support plate . a carriage movable along a beam , 
a support plate movable relative to the carriage ; 
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